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Abstract:

Introduction:

Weaning from mechanical ventilation is an
essential element in the care of ventilatory
support patients in ICUs [1].

Weaning depends on the strength of
respiratory muscles, the load applied to
those muscles, and the respiratory drive to
breathe [2].

Weaning failure in critically ill patients is
known to be strongly associated with two
risk factors, in particular as the presence of
infection, sepsis and VIDD [3].

Ultrasonography is a promising technique
for structural and functional evaluation of
the diaphragm. [4].
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Aim of the study:

Interretation of ventilator parameter with
weaning outcome.

Patients and methods:

This study includes 30 patients who were
admitted at ICU units and were invasively
mechanically  ventilated. All  patients
subjected to assessment of the weaning

parameters (RSBI, TV, ABG readings,

weaning time) with weaning outcome
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Results: Out of the 30 mechanically

ventilated patients, 56.6% of the patients
show successful weaning and, 43.3% of the
patients show failed weaning. The mean
value of tidal volume in successful weaning
IS 416.7 = 60.6 mml, while 226.7 + 45.8mml
is in failed weaning group. The mean value
of RSBI in successful weaning is 59.2 *
10.6 breath/min/L, while in failed weaning

group is 104.2 +18.4 breath/min/L.

Conclusion: interpretation of ventilator

parameter can assess Weaning outcome.

Keywords:  Mechanical  ventilation,

weaning, ICU.

Introduction:

Weaning is the progressive decrease of the
amount of support that a patient receives
from the mechanical ventilator [2].

Many of mechanically ventilated patients
fail their initial trial weaning from
mechanical ventilation [5].
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Most international weaning researchers have
attempted to find better indexes or
parameters which can assess the weaning
outcome in the best possible way [6].

Ultrasound is an evolving technique that is
now being used to image the diaphragm in
normal and pathologic conditions given
recent advances that allow high-resolution
images [7].

Subject and methods:

The study was conducted in ICU
department, Fayoum University hospital
during 2018- 20109.

Patient’s selection:

This study included 30 patients who were
invasively mechanically ventilated and were
admitted to the intensive care unit (ICU).

Inclusion criteria:

Selection of patients was based on the
likelihood of being prolonged mechanically
ventilated (>48 h). All the following data
were collected for each patient.

Exclusion criteria:

Patients with age <18 years, history of
neuromuscular  disease, = hemodynamic
instability.

Methods:
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Every person included in the study was
submitted to the following medical
procedure:

1: Complete history taking including:
I. Personal data: Name, Age, Sex

I1. History of comorbidity: diabetes mellitus,
hypertention and smoking

I11. Cause of respiratory failure e.g: COPD,
pneumonia,  sepsis, ARDS,  shock,
cerebrovascular stroke and organ failure.

2: Complete physical examination:
General examination:

I. Vital signs (pulse, blood pressure,
respiratory rate and body temperature)

I1. Cardiovascular examination

[11. Abdominal examination

Chest examination included:

I. Inspection for: chest shape and mobility.

I1. Palpation for tenderness and position of
the apex of the heart

I11. Percussion for: impaired note, liver
dullness.

IV. Auscultation for: breathe sounds and
adventitious sounds.

3: Laboratory evaluation:
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I. Arterial blood gases (at zero day of
intubation, at weaning trial, after extubation
and before discharge or referral to ward)

I1. Routine investigation: (complete blood
count (CBC), sodium (Na), potassium (K),
urea, creatinine, liver enzymes and
coagulation profile).

4: Radiologically: X-ray chest done on
admission and before weaning and CT chest
was done when needed.

5: Modes of mechanical ventilation which is
volume assisted control at start of ventilation
and pressure support mode during weaning
trial.

I1. FIO2, tidal volume, respiratory rate,
RSBI (respiratory rate/ tidal volume

(in liters)), PEEP, PEAK, I:E ratio, duration
on ventilator before weaning (the time spent
in volume controlled mode) and weaning
time (the time spent receiving partial support
including PS mode, corresponding to total
ventilation time minus the full support
period including VAC mode ).

6: All ICU patients who met the criteria to
start weaning process.

As regards patients included in the study are
divided into two groups according to their
response to weaning trials: successful
weaning, failed weaning group.

Assessment of weaning parameters (RSB,
TV, weaning time, ABG) during weaning to
assess extubation outcome.
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Statistical analysis of data:

The collected data were organized, tabulated
and statistically analyzed using SPSS
software statistical computer package
version 22 (SPSS Inc, USA). For
quantitative data, the mean, standard
deviation (SD) were calculated. An
independent t-test was used to test the
differences between the two groups of
patients (successful and failed weaning). For
interpretation of the results of tests of

significance, significance was adopted at P <
0.05.

Results:

Demographic characteristics of the study
population:

The study was conducted over 30 patients,
their age range from 20 — 85 years old with a
mean + SD of 55.2+109.

Risk factors in our study group: 20.0% of
patients are diabetic, 23.3% are hypertensive
and 43.3% are smokers as shown in table 1.

Classification of patients in our study as
regarding weaning outcome: Successful
weaning group: which represent 17/30 and
failed weaning group: which represent 13/30
as shown in table 2

But there was no statistically significant
difference in total cycle duration and
inspiration duration during the weaning trial
with p-value 0.202 and 0.526 respectively
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within the successful weaning group and
failed weaning group as shown in table 3.

There was a statistically significant
difference between mean weaning time
(days) in successful weaning and failed
weaning as 3.6 days + 3days vs 6 days £3
days with P value 0.041. No significance
difference between successful weaning and
failed weaning in number of days on
ventilator before weaning (p value 0.513) as
shown in figure 1.

As regarding ventilator parameters:

TV: There was a statistically significant
difference between patients with successful
weaning and those with failed weaning
during weaning trial as the mean value in
successful weaning is 416.7 + 60.6 mml
while in failed weaning 226.7 + 45.8mml ( P
value <0.0001) as shown in figure 2.

RSBI: There was a statistically significant
difference between patients with successful
weaning and those with failed weaning
during weaning trial as the mean value in
successful weaning 59.2 £ 10.6 breath/min/L
while in failed weaning 104.2 +18.4
breath/min/L (P value <0.0001) as shown in
figure 3.

PEEP, FIO2, PEAK, L:E ratio, FIOZ2:
There is no statistical significant difference
between successful weaning and failed
weaning group as shown in figure 4.

In successful weaning group there was
statistical significant difference between
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measues at start of intubation and weaning
trial as regards PEAK, FIO2, TV, RSBI.

In failed weaing group there was no
statistical significant difference between
measues at start of intubation and weaning
trial as regards PEAK, PEEP, I:E ratio. But,
there was statistical significant difference
between measues at start of intubation and
weaning trial as regards TV, RSBI, FIO02.

The relation between successful weaning
and failed weaning as regarding ABG:

PO2, HCO3, SO2, HR, RR: There was no
a statistically significant difference between
successful weaning and failed weaning
group as shown in table.

PCO2: There was a statistically significant
difference between successful weaning and
failed weaning group as shown in figure 5.

Discussion:

Mechanical ventilation (MV) is a common
life support strategy used in critically ill
patients [3].

Weaning is the gradual liberation from MV
to spontaneous breathing allowing the
patient to breathe without mechanical
support [8].

Respiratory pump insufficiency is probably
the most common cause of weaning failure
and may result in an imbalance between
respiratory muscle workload and respiratory
neuromuscular capability [9].
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Mechanical ventilation is associated with
decreased muscle weight and alterations in
contractile properties of the diaphragm
within 48 hours of intubation [10].

Ultrasound has become a diagnostic
technique of emerging interest among
clinicians and scientists [11].

In this study 30 patients who were
invasively mechanically ventilated for more
than are 48 hours, their age range from 20 —
85 years old with a mean + SD of 55.2+19

In our study we correlate between weaning
parameter and weaning outcome.

In this study 56.6% of patients show
successful weaning while 43.3% show failed
weaning.

As regarding weaning time there was a
statistically significant difference between
mean weaning time in successful weaning
and failed weaning group as 3.6 +3days in
successful weaning vs. 6+3 days in failed
weaning group with P value 0.04. This result
was in concordant with Horiana B et al
2012, (10 days vs. 22 days in failed weaning
group), which show that long weaning time
is associated with weaning failure. Unlikely,
there is no significance difference between
successful weaning and failed weaning
group in number of days on ventilator before
weaning trial (p value 0.513) [12].

As regarding RSBI In our study there was a
statistically significant difference between
patients with successful weaning and those
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with failed weaning during weaning trial as
the mean value in successful weaning was
59.2 £ 10.6 breath/min/L while in failed
weaning 104.2 +18.4 breath/min/L (P value
<0.0001).

In concordant to Saeed A et al, 2016 found
that average RSBI was 91 between patients
with success weaning and became 123.6
between patients with failed weaning [13].
Disagree with Palkar A et al, 2018 who
show that RSBI in successful weaning was
459 + 19.6 breath/min/L and in failed
weaning was 75.5 = 57 breath/min/L [14].

As regards ABG, there was no statistically
significant difference between successful
weaning and failed weaning group among
PH (7.4) but within PCO2 there was a
statistically significant difference between
successful weaning (48.1+ 10.7mmHg) and
failed weaning group (37.3+ 6.9mmHg) with
P value 0.005. In controversy to Jaber et al
2008 which showed that PCO2 was higher
in patients with diaphragm dysfunction and
suspect weaning failure as hypercapnia and
hypercapnic acidosis impair diaphragm
contractility [15]. In concordant to our
study, Akca O et al., 2013 showed that mild
to moderate levels of hypercapnia diminish
the ventilator induced diaphragmatic
inflammation [16]. As regards SO2 there
was no a statistically significant difference
between successful weaning and failed
weaning group during weaning which is in
controversy with Davis R et al 2012 who
found that more hypoxia leads to formation
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of reactive oxygen species and associated
with more weaning failure [17].

Conclusion: interpretation of ventilator

parameter can assess weaning outcome. TV,
RSBI, weaning time act as a good index to

suspect weaning outcome.
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Table 1: Risk factor in study population.

DM

Present

Absent

HTN

Present

Absent

Smoking

Smoker

Non-smoker

Table2: Classification of patients in our study as regarding weaning outcome.

Variant

Successful weaning

Failed weaning

Table 3: The relation between total cycle duration and inspiration during weaning trial.

Variable Outcome During weaning trial

Mean SD

Total cycle duration Successful weaning 2.5 0.3
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Failed weaning

P-value

Inspiration duration

Successful weaning

Failed weaning

P-value

Table 4: The relation between ABG readings in successful weaning and failed weaning group

during weaning.

Variable

Outcome

During weaning

Mean

SD

Successful weaning

7.4

0.1

Failed weaning

7.4

0.1

P-value

Successful weaning

Failed weaning

P-value

Successful weaning

Failed weaning

P-value

Successful weaning

Failed weaning

P-value
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Successful weaning

Failed weaning

P-value

Successful weaning

Failed weaning

P-value

Successful weaning

Failed weaning

P-value

Figure 1: The relation between number of days on ventilator before weaning and weaning time
within successful weaning and failed weaning group.
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Figure 2: The relation between successful weaning group and failed weaning group as regards
TV at zero day of intubation and during weaning trial.

Meant SD

WAt zero day of
intubation

W During weaning

Successful weaning Failed weaning

Figure 3: The relation in RSBI between successive measures during mechanical ventilation.
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Mean = SD
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120 T
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m At zero day of
intubation

RSBI

M During weaning

Successful weaning Failed weaning

Figure 4: The relation between successful weaning group and failed weaning group as regards
peak at first day of intubation and during weaning trial.
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Figure 5: The relation between successful weaning group and failed weaning group as regards
PCO2 during weaning trial.
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